Mechanism of action of some bioreducible 2-nitroimidazoles: comparison of in vitro cytotoxicity and ability to induce DNA strand breakage.
The interaction of a series of nitroimidazole-aziridine radiosensitisers, as parent or radiation-reduced species, with plasmid DNA in aqueous solution at pH7 results in strand breakage. The efficiency of strand breakage substantially increases on reduction of the nitroimidazole analogues. The rate of production of strand breaks decreases on interaction with both parent and reduced nitroimidazole analogues as the aziridine moiety is deactivated through alkyl-substitution. These variations in efficiency are reflected in changes in the toxicity towards both oxic and hypoxic cells and in the decrease in toxicity with progressive substitution of the aziridine moiety. The stabilities of these nitroimidazoles in aqueous solution at pH7 have also been determined. However, these stabilities do not parallel the variations in the alkylating efficiency of DNA by the aziridine moiety. These results have been discussed in terms of the relative reactivities of the nitroimidazoles with plasmid DNA and their ability to act as cytotoxic agents, especially following bioreduction and how the findings may relate to the radiosensitising properties of these agents.